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ABSTRACT
Sometimes, the severe superior maxillary atrophy compromises and even impide oral implants treatment. The use of 
rotatory instruments (drills) produce heat and lost of bone, but the osteotomes in implantology avoid this and simplifies 
the surgical treatment allowing implant installation with an easier technique. We present an expansive maxillary technique 
review, describing the main indications, advantages and disadvantages of this surgical procedure. 
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RESUMEN
La atrofia ósea severa del maxilar superior compromete e incluso, en ocasiones, impide la colocación de implantes. Con 
la expansión ósea mediante osteodilatadores se evita usar instrumentos rotatorios, no se produce calor ni se elimina 
hueso y se simplifica el tratamiento quirúrgico permitiendo la colocación de fijaciones sin recurrir a tratamientos más 
complejos. Presentamos una revisión de la técnica de expansión maxilar mediante osteodilatadores, describiendo las 
principales indicaciones, ventajas e inconvenientes de este procediminiento quirúrgico.
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CONCEPT OF BONE EXPANSION
Bone expansion in oral surgery consists of expanding atro-
phic bone crests in order to secure sufficient bone width for 
dental implant placement. We have conducted an update 
on this technique with cylindrical expansion osteotomes 
since the initial descriptions of the procedure by Summers 
in 1994. A Medline search and examination of the Spanish 
dental journals have been made in reference to studies on 
implants placed with expansion osteotomes, to facilitate 
understanding of the procedure, the concept of bone ex-
pansion, and the indications, contraindications, advantages 
and disadvantages of the procedure. The surgical technique 
employed is also described.
One of the most common anatomical limitations in oral 
implantology is bone atrophy of the upper maxilla. Narrow 
alveolar crests make implant bed preparation difficult, with 
the appearance of fenestrations or dehiscences of the cor-
tical layers. To avoid these problems, different regenerative 
surgical techniques have been developed using autologous 
or homologous bone grafts, xenografts or bone substitutes 
to allow implant placement in one or two surgical steps 
(1-4). Chisels have also been used to separate the maxillary 
cortical components and widen the bone crest – the latter 
in turn being filled with graft material, followed by implant 
placement one year later (5,6). Nentwing (7) used the same 
technique, though with immediate implant placement. 
In 1994, Summers (8-10) presented the first cylindrical-coni-
cal expansion osteotomes with gradual diameter escalation 
from one instrument to the next, whereby the base of each 
instrument corresponded to the active portion of the next 
instrument. This made it possible to insert the osteotome 
within the maxillary bone and compress the latter – there-
by affording increased bone density for the preparation of 
beds of the same diameter as the required implant (Fig. 1). 
The apical portion of the instrument is concave, and there 
are six different diameters marked at different lengths. This 
instrumentation has modified the implant surgical technique 
in the upper maxilla due to the existence of more spongy 
bone, and its anatomical characteristics (Fig. 2). 
Since then, different variants of expansion osteotomes have 
been used, generally in combination with chisels (11-13), ex-
pansion screws (14) or other surgical techniques, but always 
placing the implants in the same intervention (i.e., imme-
diate implant placement). Over time, expansion osteotomes 
have been applied in the parasinusal angulation technique 
(15), direct and indirect sinus lift procedures (16,17), and 
in the placement of implants within the pterygoid region 
(18,19).
At present, different models of  expansion osteotomes 
are available, based on the design originally developed by 
Summers but incorporating a number of variations such as 
the apical tip design or different calibers, that adapt to the 
implant systems used. Threaded expansion osteotomes have 
also been developed for application in the upper maxilla and 
mandible, as well as angulated designs that allow improved 
access to posterior segments.
INDICATIONS AND CONTRAINDICATIONS OF 
EXPANSION OSTEOTOMES
In cases with scant bone height, due to the presence of the 
maxillary sinus, the parasinusal angulation technique can 
be used (15). This technique takes advantage of the residual 
bone surrounding the palatal roots of the premolars and 
molars, and avoids direct approach to the sinus – thereby 
favoring normal osteointegration of the implants.
Expansion osteotomes are used in atraumatic or indirect 
maxillary sinus floor elevation, fracturing the cortical layer 
and separating the sinusal membrane. Through the implant 
bed it is possible to insert small bone particles that in turn faci-
litate osteointegration of the apical portion of the implant.
Anitua et al. (20) described maxillary bone crest expansion 
using Summer-type osteotomes, commenting its advantages 
and inconveniences, and establishing a series of basic indi-
cations. The technique is used in situations of bone atrophy, 
since it allows controlled expansion and avoids undesired 
deviations by resorting to manual insertion. The use of  
expansion osteotomes facilitates implant bed preparation 
Fig. 1. The expansion osteotome affords more compact bone both 
laterally and apically.
Fig. 2. Summers expansion osteotomes.
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ADVANTAGES AND INCONVENIENCES OF 
EXPANSION OSTEOTOMES
The expansion osteotome technique is more conservative 
in relation to the neighboring structures than conventional 
drilling (23). Moreover, it affords superior manual control 
in determining the implant axis – thereby contributing to 
avoid fenestrations and dehiscences. Expansion osteotomes 
facilitate indirect elevation of  the maxillary sinus and 
nasal fossa, in many cases avoiding the need for more 
complex bone regeneration techniques. There is also lesser 
peri-implant bone warming, and no bone loss is produced 
during expansion (24).
However, tapping of the expansion osteotomes with the 
surgical mallet is the greatest inconvenience of the technique, 
and in some cases it may induce BPPV in patients who have 
experienced no previous episodes of this form of vertigo.
Surgical technique
The basic technique consists of preparing the implant bed 
by progressively operating the osteotomes until the desired 
expansion is achieved. Firstly, the alveolar cortical layer is 
perforated using a rounded drill, followed by insertion of 
the smallest-caliber osteotome and working up through the 
successively greater instrument diameters. The expansion 
osteotomes are inserted manually, pressing and rotating at 
the same time, until the desired height is reached, or until 
resistance is encountered. In this situation gentle tapping 
with the surgical mallet can be applied, rotary instruments 
can be used (starting with a pilot drill measuring 2 mm 
in diameter), or even simultaneously operating drills and 
expansion osteotomes from smaller to larger instrument 
sizes (25). Except in very spongy bone, use of the surgical 
mallet is unavoidable.
Once the desired depth has been reached, and before mo-
ving on to the next instrument, it is advisable to wait 30-40 
seconds for bone microfractures to form and dilate and 
compact the adjacent bone.
After preparing the bed, we insert the implant immediately, 
to prevent the socket from collapsing (16,26). Cutting tool 
insertion is only contemplated in cases of very high bone 
density (27). Placement of the fixation must be carried out 
with great care, to avoid fractures or dehiscences of  the 
vestibular table, which in some cases is very thin. Provided 
they do not compromise primary implant stability, these 
vertical fractures of the vestibular cortical layer are of no 
importance, since they consolidate during the osteointe-
gration phase.
On carrying out controlled intrusion or indirect maxillary 
sinus lifting, a pilot drill is used to create the insertion axis 
to 2-3 mm from the cortical layer. Percussion with the 
lesser-diameter expansion osteotomes is then applied until 
the layer is perforated – taking care to avoid damaging 
the sinusal membrane – and the graft material is inserted 
within the socket (28). This material is displaced apically 
with the help of larger-diameter instruments, thereby lifting 
the membrane and compacting the graft material between 
the latter and the sinus floor. Due to the lack of direct vi-
at the precise locations defined by the surgical splint.
These instruments are particularly useful in the upper maxi-
lla, since the spongy (or cancellous) bone found in this zone 
allows perforation, lateral compression and expansion of the 
adjacent bone. In some cases, in the presence of a degree of 
resistance, a surgical mallet can be used (20).
The presence of atrophic alveolar crests measuring less than 
3 mm in width complicates the placement of implants and 
makes the complementary use of  bone grafts necessary. 
However, expansion osteotomes do not eliminate bone 
during bed preparation; rather, the instrument exerts lateral 
compression, increasing bone density and thus primary 
implant retention. The placement of implants in narrow 
maxillary crests in a single surgical step, involving the use 
of expansion osteotomes, has become a routine, predictable 
and easy technique (20).
The possibility of anchoring the implants in the external 
cortical layer of the maxillary sinuses or nasal fossae en-
sures good primary implant stability. This is referred to as 
bicortical anchoring, and is achieved thanks to the improved 
handling performance afforded by manual operation of the 
expansion osteotomes versus surgical (rotary) drills.
In sinus floor lift procedures, when adopting a direct 
approach, the mucosa is detached and raised, followed by 
filling with autologous or heterologous graft material, and 
placement of the implants in either a second surgical step 
or in the same intervention – depending on the remaining 
bone available for adequate primary fixation. In these cases, 
the use of expansion osteotomes for creating the implant 
bed is indicated as a safe technique that spares bone and 
facilitates osteointegration of the implants (16).
Expansion osteotomes can be used to place implants in 
the pterygoid region, where increased control is needed 
of implant bed inclination in order to avoid damaging the 
adjacent vascular and nerve elements with the surgical 
drills (18). Mattsson et al. (21) described the mesiodistal 
angulation of the implants required to avoid intrusion into 
the maxillary sinus or nasal fossae without having to resort 
to implants of shorter length.
Although these instruments are now frequently used, the 
presence of very dense maxillary bone, or loss of the ves-
tibular or palatine cortical layer, makes it necessary to use 
other techniques. In patients with antecedents of benign 
paroxysmal positional vertigo (BPPV), the use of these os-
teotomes is also disadvised. This form of vertigo is caused 
by otolith displacements within the posterior semicircular 
canal of the inner ear, favored by hyper-extension of the 
head of the patient and the impacts of the surgical mallet. In 
order to avoid these problems, the patient is to get up slowly 
after surgery, and excessive tapping with the mallet during 
surgery should be avoided. If such vertigo appears, the Epley 
maneuver can be applied, involving hyper-extension of the 
head with movement towards the side of the affected ear, 
thereby contributing to reposition the calcium carbonate 
particles floating within the endolymph compartment. 
Pharmacological treatment with antivertigo drugs can also 
be provided (22).
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sualization, the technique must be performed with care to 
avoid perforating the sinusal membrane and inserting the 
graft material within the sinus.
The expansion osteotome technique can also be used in 
direct lift procedures, in the presence of  a narrow crest that 
compromises primary implant stability if  conventional 
drills are used (Fig.s 3 and 4).
PROGNOSIS
The technique of bone expansion with expansion osteo-
tomes offers the possibility of  placing implants in cases 
of bone atrophy without the need for other more complex 
treatments. In addition, it improves the quality of  bone 
surrounding the implants and reduces the time to rehabi-
litation (27).
Good gingival esthetic results in the anterior sector require 
acceptable bone width, and osteotomes are a useful alter-
native in such situations (29). In posterior sectors, indirect 
sinus lifting avoids a window approach and allows implant 
placement in a single stage – since the osteotomes compress 
the apical and lateral bone, thus ensuring primary stability. 
In addition, it is possible to insert bone substituting grafts 
through the bed, to increase bone height and allow the 
placement of implants of greater length (28,30) – though 
no comparative histological studies have yet been made of 
the bone quality created with osteotomes versus the con-
ventional technique (31).
The first published studies already reported results that 
served to generate confidence in the procedure (11,20). 
Thus, Scipioni et al. (32) obtained an average success rate of 
98.8% after 5 years of follow-up. Gómez et al. (12) in turn 
placed 100 implants in 81 patients, using chisels to expand 
the crest – the resulting success rate being 95% during the 
osteointegration phase.
Komarnyckyj and London (17) placed 16 implants with 
sinus lift and recorded a 95.3% success rate after two years 
of follow-up. On the other hand, Rosen et al. (16) studied the 
survival of 174 implants in 101 patients after 20.2 months of 
follow-up, and recorded a success rate of 95.4%. In another 
series of 499 fixations placed with the expansion osteotome 
technique and sinus lift, the recorded survival rate after two 
years of follow-up was 97.5% (26).
In 80 patients receiving 158 implants with expansion os-
teotomes and 68 with the drilling technique, the resulting 
success rate was 90% and 92%, respectively, after 2.7 years 
of follow-up (33). The explanation for this minimal diffe-
rence in performance between the two approaches is that the 
cases subjected to bone expansion were comparatively less 
favorable from the start than those amenable to conventio-
nal drilling. At present, the success rates of the expansion 
procedure equal those afforded by conventional drilling. 
Studies are currently also being made of the use of plasma 
rich in growth factors (PRGF), combined with the use of 
expansion osteotomes (34).
In view of  the different diagnostic possibilities among 
patients with maxillary bone atrophy, the management 
option best suited to each individual case must be applied 
– osteotomes, drilling or direct sinus lifting (35) – though 
the use of osteotomes allows us to deal with situations of 
extreme bone atrophy without having to resort to more 
complex techniques.
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